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CHAPTER - I 
GENERAL INTRODUCTION 
Insects are amongst the oldest denizens of this planet. They are most 
abundant of terrestrial organisms both in number of species as well as number 
of individuals. The struggle between man and insect, which began long before 
the dawn of civilization, has continued without cessation to the present time. 
Insects are the glorious conquerors having successfully established 
themselves in the world dominated by humans. However the battle between 
human and insects continues with some hope that man will be able to keep a 
balance. The insects are better equipped to survive or occupy the earth than 
the human beings. The man therefore, must learn to live with insects, rather 
than wasting the energy and resources in trying to eliminate them using 
overdoses of synthetic insecticides thereby adding to the environmental 
pollution. It is all the more important that use of Eco-friendly insecticides be 
encouraged in controlling the insect pest. 
The red cotton bug is an important pest of cotton {Gossypium sp.), 
Lady's finger {Hibiscus exculantus), maize, Sambhal {Bombax sp.). Hollyhock 
{Athaca sp.), pearl millet, wheat and Deccanhemp. It belongs to order 
Hemiptera, Sub-order Heteroptera and Family Pyrrhocoridae. Plants are 
known to yield allelochemicals, which modulate the behavior of herbivores in 
the ecosystem. Pesticides of plant origin have the added advantage of quick 
biodegradibility and safety to non-target organism and are neither persistent 
nor phytotoxic. Selection of a chemical to control pest without causing health 
hazards is of great importance. Several workers have explored the utility of 
neem as one of the potential source for managing insect pests. In recent years 
its seed products like its oil, cake crude extracts and purified fraction have 
been tested against a large number of insect species. Plant products having 
insecticidal properties are not only economical but also regarded safe and well 
suited in the IPM programme. Plant protection strategies throughout the world 
are changing at a faster rate to minimise the loss due to insect attack, to the 
agricultural crops and agriculture produce. In this context it is felt globally that 
there must be minimum dependence on chemical methods of insect control. In 
search for altemative strategies, the importance of pest control agents of plant 
origin has been realised. The use of insecticides is the quickest and effective 
method of pest control. No doubt the synthetic insecticides continue to be one 
of the most powerful weapons available for the control of pests. Indiscriminate 
application of these insecticides in pest control programme with there prized 
characteristic of long term persistence have now led to the problems like 
development of resistance and resurgence of pests. The development of 
chemical agents for the control of pests in the past half-century revolutionized 
the whole concept of pest management. However, due to side effect of the 
persistent organochlorines these were soon replaced by the less persistent 
organophosphates and in turn by pyrethoriods, with increasing awareness the 
need for safer alternatives is felt even more (Jabbar et al., 1992) 
Cotton is known in India from ancient days and its fibric is as old as 
3000 BC. It is the most important fibre crop of the world as well as in India. 
Cotton in known to has been under cultivation for weaving of its fibres both in 
Peru and Indus valley of Indian sub-continent. It finds reference in Rigveda 
and the laws of Manu. The seed coat produces two kinds of tubular 
outgrowths of hair from the epidermal cells. The longer hairs, which are thick 
and white or creamy, are referred as lint or staple and the very short white or 
coloured hair are term the fuzz. While the lint is the cotton fibres of commerce, 
the fuzz is of little importance. Cotton cultivation in India is suffering immense 
problems of which the insect pests remain most serious constrains in 
achieving higher yield. The losses caused by various insect pest are of prime 
concern, amongst the various cardinal factors responsible for the low yield of 
cotton. Cotton suffers heavy losses both in yield and quality of lint due to 
infestation by a number of insect pests. In India the average production is very 
low in comparison to other countries and this is mainly due to heavy damage 
caused by insect pests. 
There are two types of cotton grown in India, viz., Desi Cotton 
{Gossypium arboreum L.) and the American cotton (6. hirsutum L.). The Desi 
cotton is grown in the sub-mountain and high rainfall areas. The American 
cotton is generally grown where there is some source of irrigation. India enjoys 
second best place amongst the cotton growing countries after United States of 
America. In production however, India ranks fourth. Cotton is grown in India on 
a total area of a little over 20-million acres yielding about 7.6 million bales. Ail 
varieties of cotton whether indigenous or exotic suffer heavy loss due to insect 
attack. The pest spectrum of cotton crop is quite complex and as many as 
1326 species of insect pest have been listed (Hargreaves, 1948), while in 
India, approximately 130 species are reported to cause damage. Cotton 
jassids and bollworm cause serious damage and reduce the yield of cotton to 
the extent of 50-80 percent (Agan/val, 1972). Other sucking pests, viz. Aphids 
{Aphis gossypis Glov) and thrips are also important. 
Among the numerous plants ingredients studied so far the extract of 
neem Azadirachta indica A. Juss have generated special interest among the 
scientists the world over. Neem has its most appropriate name in Persian 
Asad-dilakst-e-Hind, which literally means "Free tree of India". From this name 
emerged the latinised botanical name Azadirachta indica A. Juss. Neem is 
commonly known for its medicinal and plant protection properties since 
ancient times. It is now known for plant protection properties all over the world. 
Extensive studies have been carried out in India and abroad to identify and 
exploit the plants having insect control properties. Many workers reported 
antifeedant activity of neem products against several insect order including 
Orthoptera (Attri, 1975), Lepidoptera (Warthen et a/., 1978) and Diptera 
(Kareem et al., 1974). Insecticidal activity of neem has been noted against 
leafhopper, Nephotallic viresiens (Mariappan and Saxena, 1983), 
Rhopalosiphum nympheae L. (Goyal et al., 1971), spodoptera litura in tobacco 
nurseries (Joshi et al., 1984) and diamond back moth (Tan and Sudderuddin, 
1978). Azadirachtin the active principle of neem is an antifeedant and also an 
oviposition deterrent (Raguraman, 1987). 
Neem fractions may successfully be used in pest control although not 
highly toxic could disturb the metamorphosis, digestive-physiology and result 
in repellence and phagodetterence for certain pests (Naqvi et al., 1992). 
Products obtained from the neem tree have recently attracted much interest as 
potential source for insect pest management. Though it has been amply 
demonstrated that neem extract have diverse biological effect on insects 
(Jacobsson et a/., 1972). Almost every part of the tree finds application in 
indigenous medicine. The most effective of the limnoids is a compound called 
azadirachtin. It is similar in structure to the insect hormone ecdysone, which is 
needed for moulting during insect development. It works at a concentration of 
one to ten parts per-million by blocking ecdysone action. It also prevents 
feeding in about 200 insects at a concentration of 10-100 parts per million. 
The knowledge about neem in India is at least a few centuries old. 
Indian scientist had been studying neem for about 70 year and had isolated 
some active compound by the 1960's. The credit for bringing this plant to the 
attention of international scientific community connected with plant protection 
research goes to Pradhan and his co-worker in 1962 from Indian Agriculture 
Research Institute, New Delhi who demonstrated the antifieedant nature of the 
aqueous suspension of ground neem kernels against the desert Locust, 
Schistocerca gregaha Forsk. This was also the period when the western world 
was facing the problems of pest resistance, environmental pollution and 
ecological disturbance due to the persistent use of synthetic pesticides, and 
were looking for safer alternatives, since pests destroy an estimated 30 
percent of crop production in India. A major breakthrough in neem research 
was the isolation of azadirachtin in the early 1970's by Butterworth and 
Morgan and its structure was established in 1980's by Kraus. The pesticidal 
activity of neem in our country is not utilized to its fullest potential, inspite of 
the enormous resources and information availability. Increasing use of 
synthetic pesticides in agriculture leads to serious problems like environmental 
pollution health hazards and insect resistance to insecticides. In recent years 
an awareness concerning role of biopesticides in agriculture, public health and 
human welfare is gaining increasing attention both at the national and 
intemational levels. Plant products mainly affect the insect development and 
reproduction as reported by Ansari, 2000. India produces 0.7 million M.T. of 
neem fruits and about five million M.T. of leaves every year. Global interest in 
neem grew out of the increasing concerns about the toxicity of synthetic 
pesticides. Effectiveness of several plant species against insect pest has been 
reviewed by (Schmutterer, 1990). Azadirachtin a tetranortripenoid from the 
neem tree is an insect repellent, insect antifieedant and an insect growth 
disrupter. A number of neem based formulations are being produced by small-
scale formulators and marketed as insecticide. Cotton bug a hemipteran insect 
and key pest of cotton is found almost all over the cotton growing area of the 
world. In India 6525 M.T. of lint worth Rs. 1216 million is lost annually due to 
this pest, besides reduction in germination and oil content of cotton seeds 
(Agarwal and Katiyar, 1979). Among the various control measures adopted for 
combating it, use of insecticides is most convenient and acceptable method in 
India till date, but it leads to a lot of secondary problems. So considering the 
hazardous nature of pesticides it is imperative to find out the alternative 
strategies for the arrangement of this pest. Keeping this in mind the present 
studies were undertaken to evaluate this biopesticides. 
CHAPTER - II 
REVIEW OF LITERATURE 
Several workers have studied the reproductive biology and the effect of 
pesticides on the male and female reproductive organs, mortality, fecundity, 
fertility, longevity, and the malformations at different stages of experimental 
insects. There are so many factors which affect the reproduction in insects 
which may be endogenous as well as exogenous such as food, chemicals, 
pheromone, temperature, humidity, etc. Pesticides affect the normal function 
of specific cells and tissues of insect body and make the survival of insect 
difficult. Sufficient information on the effect of insecticide application must be 
available before deciding on the control measures against harmful insects. It is 
all the more relevant for the selective use of pesticide in view of their harmful 
effects on the non-target animal and humans. Further, insect pests are 
developing resistance against many of the commonly used pesticides. Quite 
many of the Hemipteran insects fall in the group of well known pests and 
considerable information is becoming available on the effect of such chemical 
on these pests besides causing environmental pollution. 
Bio-pesticides, a pesticide of plant origin cause a series of deleterious 
effects such as morphological, physiological and biochemical alteration and 
certain other organ damages. Any toxic substance which induce damage to 
the living organ may ultimately lead to imbalance in the cell constituents 
resulting in biochemical perturbations, thereby causing malfonnation of the 
physiological system. Available information on the reproductive biology and 
behavior of the test insect under the toxic stress of various pesticides have 
been reviewed in the present chapter. 
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Singh and Sagar (2001) reported the growth regulatory effect of 
aqueous suspension of deoiled neem seed kernel powder (DNSKPS) and 
neem leaf (NLS) and chloroform extract of deoiled neem seed kernel powder 
(cho. DNSKP) at 7.81-250 ppm concentrations against Aedes aegypti. All the 
three extracts had drastic effect on the growth and development of the larvae 
in the order: cho DNSKP> DNSKPS>NLS. Azadirachtin present in the deoiled 
neem seed kernel extract was responsible for these effects. In case of NLS, 
which contain negligible azadirachtin the neem effects were attributed due to 
the presence of nimocinolide and Iso nimocinolide. 
Saxena and Srivastava (1971) reported the presence of juvenile 
hormone activity with plant extracts of Iris ensata on D. koenigii and concluded 
that Iris ensata contained principles with juvenile hormone activity. The leaf 
extract proved to be ineffective even at higher concentration while Singh and 
Rao (1986) reported insecticidal properties of cedarwood oil vapours against 
D. koenigii causing prolonged incubation period with reduced hatching 
percentage of offspring survival. Thus fecundity and fertility were found 
affected by sub-lethal doses. 
Raju et al. (1990) investigated the effect of the flower extracts of the 
Thevitia neriifolia (Apocyanaceae) on the reproductive organs of male 5^ ^ 
instar nymph of the D. Similis F. and reported small testis lobe with incomplete 
development of testis follicles, thin and filamentous vasa-defrentia and small 
sized accessory glands and found it as a good sterilizing agent. 
Agarwal (1991 and 1993) observed insecticidal and antifeeding activity 
of four plant extracts {A. indica) heart wood extracts, Thioneme {Azadirachta 
indica. A juss seed extracts). Sweietenia macrophylla king seed and 
Calophyllum inophyllum Linn. Seed at tliree different concentrations on the 
nymph of D. Koenigii F. of 3^*^  and 5*^  instar and resulted all the treatments 
were significantly superior to control with contact methods. The oral feeding 
treatments were found to be anti-feeding property. It was also reported that 
three different concentrations of these extracts were quite effective as ovicidal 
against early stages of the egg (one and three day old) of D. Koenigii and 
inhibited egg hatching but hatching in advanced stage of egg (5 day old) could 
not be prevented significantly. 
Raju and Thakur (1993) studied morphological and gonodotropical 
effects of topical application of the extracts of the flowers of Prosopis spicigera 
(legumino sac) in petroleum ether, chloroform and methanol on the fifth instar 
nymph of D. Similis. The treated insect moulted into adults, adultoids and 
supernymphs. These mutagenic effects could be due to flavenes present in 
the flower extracts. Gujar (1993) studied the last instar nymph of D. /coen/g/V 
with sub-lethal dose of hydroprene (Juvenile hormone analogue) followed by 
plumbagin (a naturally occurring growth regulator) isolated from Plumbago sp., 
a medicinal plant by the synergistic interaction of these two insect growth 
regulators. Ecdysterone was successful in rescuing the morphogenetic effect 
oi plumbagin in 4 day old last instar nymph. 
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Thomas and Hiradhar (1993a, 1993b, and 1994) evaluated the effect of 
ethanolic extracts of neem seed kernel and neem leaf {A. indica) on the 
reproductive potential of the D. cingulatus and reported them as oviposition 
suppressors. They also made attempts to evaluate the impact of Annona 
reticulata (seeds) and Ipomoea fistulosa (leaves) on the reproductive potential 
of D. cingulatus and concluded that Annona seed extracts interfered with the 
reproductive performance, as it possessed growth regulatory properties in 
insects. The adults formed, exhibited similar degree of effects. They also 
studied the morphogenic effects at the nymphal (5*^ ) adult transformation by 
topical application in D. cingulatus and observed varying degree of 
morphological changes mediated by these extracts in tenns of insectostatic 
activity, moulting defects and viability. 
With topical application, the ovicidal activity of different plant extracts on 
the eggs of Spodoptera litura and D. koenigii was studied by Suryakala et al. 
(1995) which resulted in complete inhibition of hatching of few eggs thus 
acting as good ovicides. 
Sahayaraj and Pulraj (1999) reported the toxic effects of leaf extracts of 
Azadiracta indica. A. Juss, Vitex negundo Linn, Pongamia glabra and 
Calatrapis giganta against the nymphal and adult stages of R. marginatus of 
which the adult stage was more suceptible to the nymphal stages. Venkateson 
and Kundu (1995) observed the bio-efficacy of neem products (neem seed 
water extracts 6%, neem w/p 0.5% and four time furrow application of neem 
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powder and four time furrow application of neem seed powder) against stem 
fly M. Sajae (Zehnt.), and obtained high yield over untreated control. 
Jangara and Jaglan (1997) studied the relative toxicity of synthetic 
pyrethroids (cypermethrin, fenvalerate and decamethrin) alone and in 
combination with Neemguard a neem plant product in 1:1 ratio against D. 
melanogaster, and observed that the synthetic pyrethroids along with 
neemguard were more toxic than the corresponding synthetic pyrethoroids 
and neemguard used alone. 
Rao and Mani (1996) reviewed the various properties of neem against 
insect pests and their utility In insect pest management. Dimetry and El-
Hawary (1995) reported that natural insecticide Neem Azal F has a detterent 
and antifeedant effect which hinder larvalposition of adults A. cracivora and 
decrease the reproductive period and longevity. The insect repellent and 
antifeedant action of neem has been attributed to the triterpenoid azadiractin 
and other related compounds (Butterworth and Morgan 1963, Zanno et al. 
1975, Jacobson 1987). The fecundity and longevity of adults was reduced as 
the concentration of Neem product increased. This was also reported by 
Dimetry and Schmidt (1992) and Schauer (1984) on Aphis fabae and 
Acyrthosiphen pisum respectively. 
Singh and Singh (1999) evaluated a neem based formulation 
(Azadirachtin 0.03%) and some conventional acricides (dicofol, ethion and 
sulphar) against Tetranychus urticae (TSM). The observation indicate that the 
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neem based formulation alone at 5 ml/I was most effective to check the 
population than the combination of acricides at half of the recommended 
dosages with neem based formulation. 
Saradamma et al. (1993) observed the juvenomimitic activity of Benzine 
extracts of 20 plants including neem against red cotton bug D. cingulatus F. 
The duration of last nymphal stage of the treated bugs significantly varied 
(Prolonged larval duration due to the application of Juvenoids had also been 
recorded by Slama 1974, Koul, 1984) in different treatments A. indica and E. 
odoratum completely inhibit the normal adult emergence. Egg laying was 
suppressed with the application of extracts of C. infortunatum, V. negundo, S. 
indicum and A. conyzoids. Maximum number of malformed adults were 
observed in the treatment with A. indica. 
Raju et al. ('1996) evaluated the feeding detterency and toxicity of 20-
plant species against l-ieiicoverpa armigera Hubn. and Spodoptera litura F. 
Most of the plant extracts of both petroleum ether and methanol exhibited a 
significant anti-feeding activity with some degree of variation. 
Gandhi (1979a) reported acceptance of different extract and purified 
chemicals by adults of D. fasciatus and Oxycarenus tiyadinipennis which were 
influenced by their physiological condition i.e. starvation, desication, 
developmental stages and rearing medium. Dysdercus adults showed no 
response to pure camphene, a pinine, phellandrine and depterine. Srivastava 
et al. (1985) observed zero viability in some of the early egg cycle in D. 
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koenigii Fabr. by Juvenile hormone analogue (JHA) showing complete 
inhibition of embryogenesis. While Kaur et al. (1986) observed the effect of 25-
azacoprostane on D. Similis and reported that normal growth, moulting and 
reproduction were disrupted by interfering with the hormone biosynthesis and 
metabolism and considered it good chemical for insect control. 
Kshemkalyani et al. (1989) reported that the adults of D. cingulatus as 
well as nymphal stages were susceptible to fungus Aspergillus flavus and 
found it pathogenic as it infested the thorasic region. Tiwari et al. (1990) 
observed the relative toxicity of various insecticides and pyrethroids on Pyrilla 
perpusilla Wlk. and found permethrin, cypermethrin, quinalphos highly toxic. 
Hebbalkar et al. (1990) observed that exposure of 5"^  instar of D. koenigii to 
sub-iethal doses of Juvenile caused no morphological inhibition but caused 
significant repression in the mating behaviour of emergent adults. 
Sub-lethal doses of cythion (malathion) when applied topically to 4'^ ^ 
instar nymph of D. cingulatus, showed that higher dose affected fecundity, 
fertility and longevity of adults. But the lower doses had no significant effect on 
the fecundity as well as on the egg viability of the emerged females. The 
longevity was also unaffected by lower doses on both nymphal instar and that 
of adults as reported by Jamal et al. 1991. Satyanarayana and Sukumar 
(1991) investigated embryonic absorption of radio labelled diflubenzeron and 
penfluron following treatment of adult insects and revealed that the 
incorporation of the chemicals was maximum in the 2"*^  batch of eggs. While 
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the subsequent batches of eggs exhibited a steady decline and found 
penfluron 1.5 times more potent than diflubenzuron against D. cingulatus. 
Dimilin was applied topically on individuals of 4*^  and 5"^  instar nymph of 
D. cingulatus by Ahmad and Khan (1991). Dimilin caused comparatively 
higher rate of nymphal mortality to 4^ instar nymphs as well as malformed 
adults than those of 5"^  instar nymphs. Thus the mortality was found 
concentration based considering the strength of applied diflubenzurn on each 
nymph and it was found that the compound was strong inhibitor of grov\^ h. 
Thomas and Phadke (1993) evaluated field efficacy of chlorpyriphos 
quinolphos and oxydemeton methyl against Lipaphis erysimi (Kalt.) and found 
that quinalphos, was less persistent than chlorpyriphos at identical doses, 
while oxydemeton methyl was almost at par with chlorpyriphos in its toxicity to 
the mustard aphid. 
Nath et al. (1997) reported that feeding of mulberry leaves treated with 
lethal and sublethal doses of fenetrothion and ethion by the Silkworm larvae 
resulted in reduced growth, single cocoon weight, single shell weight, silk 
index and filament length in comparison to control. The reduction was found 
more during lethal intoxication than in the sub-lethal intoxication. Ethion 
seemed to be more effective than fenitrothion. 
Sharma (1996) investigated the effect of three neem based 
formulations viz.. Nimbecidine, Achook and Nethrin as protestant against 
Rhyzopertha dominica (F) and showed that Nimbecidine (10,20 ppm) and 
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Nethrin (1:30, 2:30 v/w) were most effective. These products have a three fold 
effect, suppressing the adult emergence, reducing grain damage as 
demonstrated by Jilani and Su (1983) and further it did not adversely affect 
germination of stored maize as showed by Jotwani and Sirear (1965). Agarwal 
and Mall (1988) found the insecticidal and anti-feedant activity of extracts of 
neem (fraction C and thionemone) and seeds of Calophyllum inophyllum 
against 3'^ ^ instar larvae of D. obliqua at concentrations of 1, 2.5 and 5% by 
contact as well as oral application and obtained a positive correlation between 
concentration and mortality with the contact method (33, 33-100%) than with 
the feeding method (2.66-80%). 
Martinez and Emben (1999) have reported sub-lethal concentrations of 
azadirachtin incorporated into artificial diet and when offered to 3"^  instar 
larvae of Spodoptera littoralis (Biosduval) prolonged larval instar and reduced 
food intake. These effects were observed after the treated larvae had been 
transferred to plain diet, the reduced food intake was therefore a secondary 
anti-feedant effect. This effect declined with time, once the treatment with 
azadirachtin was stopped. Growth was severely reduced than food intake, and 
the reduction in growth also occurred during periods when food intake was not 
affected, possibly due to post-ingestive effects. The secondary anti-feedant 
effect by azadirachtin Mordue (Lunt.) et al. (1985) and Rembold (1989) was 
seen to vary with species. 
It was not observed in Manduca sexta (Timmins and Reynolds, 1992) 
and in Pridroma saucia (Koul and Isman, 1991). Also such effects seemed to 
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be greater at the higher than the lower dose, as reported in Spodoptera 
exempta (Walker) after topical application of azadirachtin (Tanzubil and 
McCaffery, 1990) 
Azadirachtin inclusion in the diets of various lepidopterous larvae 
reduces feeding and impairs development (Simmond and Blaney, 1983). 
Induction of food preference is demonstrated at behavioural and sensory 
levels. Neem derivatives when fed to green rice leafhoppers considerably 
reduces growth and fecundity (Heyde et ai, 1985). Topical application 
severely impairs embryogenesis and causes growth disruption in Spodoptera 
litura (Biosed) larvae which is more severe when azadirachtin is given along 
with foliage to eariy larval instars than at older age. Koul (1985) and Naqvi 
(1987) reported esterase inhibition by neem products. 
Neem fractions may successfully be used in pest control for a long time 
as they are not highly toxic but disturb the metamorphosis, digestive, 
physiology and result in repellence and phagodetterence for certain pests 
(Naqvi and Tabassum, 1992). Topical application or abdominal injection of 
azadirachtin (C33H44 Oie) to red cotton bug results in insects mortality upto 
50% and the survived insects particularly treated female show significant 
effect on reproduction and behaviour (Koul, 1984). The insect repellent and 
feeding detterent action of neem has been attributed to the triterpenoid. 
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CHAPTER - III 
MATERIAL AND METHODS 
1. Breading Technique and Maintenance of Stock Culture 
The adults of Dysdercus koenigii (Heteroptera: Pyrrhocoridae) were 
collected during April-May from Agriculture field close to the campus of Aligarh 
Muslim University, Aligarh. Several pairs of adult of D. koenigii were released 
in a circular jars measuring 6X8" and 4X6". The bottom of each jar was filled 
upto one and half inch with moist sand which was sterilized previously. The 
top of jar was covered by muslin cloth and tightend with rubber band. The 
adults were fed with cotton seed which is commercially available in market. 
The cotton seeds were soacked overnight and sorted out in the morning to 
remove any unhealthy seed. The cotton seeds were replaced daily at the 
interval of 24 hours. The insects were maintained in a B.O.D. at a temperature 
of 28±2°C, relative humidity 70-80% and photo-period of 14-16 hours, day 
length. A maximum of 35-40 adults were kept in a jar. The adults were allowed 
to lay eggs in the same jar, where from these were collected with camel 
hairbmsh. Before collecting the eggs the adults were transferred to another 
jar. The eggs so, collected were placed in a petridish and kept in another jar 
and the jar covered with muslin cloth. The eggs hatched on fifth day in 
laboratory. Fifty to seventy nymph were transferred in batches to each jar. The 
nymph were provided with few cotton seeds. The cotton seeds were replaced 
every day while the jars were changed twice a week, to maintain its hygienic 
conditions D. koenigii passes through five nymphal instars before it moult into 
adult. The first to third nymphal instar last for three and half days in nature 
where as under laboratory conditions it was around four days. While fourth 
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instar lasted five days in laboratory as well as in natural conditions, and fifth 
instar for eight day in laboratory conditions. The life cycle of D. koenigii was 
completed in 42-45 days in laboratory condition. Humidity and temperature are 
two main limiting factors which control the abundance of this pest. During June 
and July the pest is almost off the scene, but beginning August they become 
active and are found in large numbers because of favourable condition of 
temperature and humidity. 
2. Experimental Procedure 
2.1 Preparation of solution 
In order to reduce solution from a higher to lower concentrations 
following formula proved helpful X=A x B/C 
Where, 
X= volume of solution in hand to be diluted to the describe volume. 
A= concentration desired 
B= Volume of solution desired 
C= Concentration of solution in hand 
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2.2 Preparation of concentration 
Two different types of neem products which are commercially available 
as Multineem 8Ec and Neemjeevan 0.3Ec having insecticidal properties were 
selected for their effect on the mortality and reproductive biology of D. l<oenigii. 
Three different doses of Multineem 8Ec neem seed extract (Multiplex 
Fertilizer Pvt. Ltd., Bangolore) and three different doses of Neemjeevan 
O.SEc a neem kernel extract (Jegson Hl-Tech Industries, Gurgaon) were 
prepared for experimental purposes. 
3. Blostatistical Analysis 
Various formulae used for statistical calculation were as follows: 
Mean: X=2x/n 
Where, 
X= mean of the sample. 
Ix= sum of the sample 
n= Total number of sample taken 
Standard Deviation 
SD = VlD%-1 
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Where, 
SD = standard deviation. 
ZD^ = sum of square of the differences of mean value. 
n = number of observations. 
Standard Error (SE) 
SE = SD/Vn 
Where, 
SE = standard error. 
SD = standard deviation. 
n = number of observations. 
Significant test (t) 
t= Vmi-m2/SDi+ SD2/ni n2 
Where, 
T = Significant value. 
mi= mean value of first test observation. 
m2= mean value of second test observation. 
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SDi= standard deviation of first set of observation. 
SD2= standard deviation of second set observation. 
ni= number of observation of first test. 
n2= number of observation of second test. 
The calculated t-value was compared with the tabulated t-value (Bailey, 
1959) at 5 percent level. If the former value was higher than the later, it was 
considered significant. 
4. Test Method 
Studies on the biology of D. koenigii were carried out under laboratory 
conditions with rearing of the test insect from freshly laid egg to mortality of 
insects. Observations were made on important aspects of its biology including, 
fecundity, incubation period, nymphal period, egg eclosion, adult longevity and 
morphological observations. The experiment were replicated and data 
subjected to statistical analysis. 
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CHAPTER - IV 
EFFECT OF MULTINEEM 8Ec 
AND NEEMJEEVAN 0.3EC ON 
REPRODUCTIVE BIOLOGY 
1 INTRODUCTION 
Two Commercial formulations of neem products (Multineem 8Ec and 
Neemjeevan 0.3Ec) were evaluated by feeding method with different 
concentrations for their biological activities against Cotton pest Dysdercus 
Koenigii F. (Hemiptera: pyrrhocoridae). Neemjeevan was quite toxic on 4*^  and 
5* instar nymph of D. koenigii but Multineem proved to be more effective in 
comparison to Neemjeevan. Observations on reproductive potential, mortality 
and abnormality in nymphal instar and adult form were made, similarly the 
fecundity, fertility and longevity of adults were also observed and compared 
with the control. The nymph treated with Multineem and Neemjeevan, the 
mortality, reproductive period, rate of reproduction and longevity was 
considerably reduced. 
The effect of sub-lethal doses of Multineem and Neemjeevan were 
studied on D. koenigii under the laboratory conditions. Different concentrations 
of Multineem and Neemjeevan 0.02%, 0.03% and 0.04% were mixed or 
soacked with the cotton seed and provided to one day old fourth instar nymph 
in three replicates. Each replicate consisting of 20-nymphs were subjected to 
application by biocide through ingestion method as offered to 4^^^  and fifth 
instar nymph. On parallel basis three replicates of same stage and age 
untreated nymphs were maintained as control. The results obtained on 
mortality, longevity of nymph, emergence and longevity of adults, fertility and 
fecundity, adult malformations, pre-oviposition, oviposition and post oviposition 
period of treated D. koenigii are presented. 
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2 OBSERVATION AND RESULTS (TREATED WITH MULTINEEM) 
Application of different doses of Multineem viz. 0.02%, 0.03% & 0.04% 
through ingestion method was made: Their effect on mortality, longevity of 
nymph, adult emergence, longevity of adult, fertility, fecundity, malformations, 
pre-oviposition, oviposition and post-oviposition of D. koenigii was recorded. 
The effect of plant extract i.e. neem on nymphal behaviour were visually 
observed and studied under laboratory conditions. It was observed that 
Multineem has significant effect on nymphal stages under study (4*^  and 5*^ ). 
The moulting behaviour of the 4**^  and 5'*' instar nymph of D. koenigii 
with different concentrations of Multineem was studied. Twenty insects of one-
day-old 4**^  instar nymph were kept individually in separate rearing jars having 
above-mentioned concentrations of Multineem to test the feeding efficiency 
and preference if any. It was observed that the treatment caused cessation of 
feeding, and the nymph becoming sluggish and dark in colour prior to 
moulting. The integument was observed having shrunken. The total number of 
moults that the nymph undergoes during post-embryonic development and the 
duration of 4"^  and 5"^  instar varied considerably with different concentrations. 
The results indicate the number of instar is not affected by the concentration of 
Multineem. However there is change in the duration of nymphal instar as 
noticed with 0.02%, 0.03% and 0.04% Multineem, where duration of instar was 
prolonged. These changes in 4"^  instar were found significant in all 
concentrations. However it was not found significant in case of 5"^  instar. 
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2.1 Effect on Mortality of 4*'' and 5"" Instar Nymph 
2.1.1 Fourth instar nymph (Table-1) 
Different concentrations of 0.02%, 0.03% and 0.04% Multineem were 
used against one day old 4*^  instar nymphs of D. koenigii by ingestion method. 
The average mortality of nymph of D. Keonigii was 11.66+3.33, 13.33+1.66 
and 26.66+6.66 against respective concentrations. The result obtained shows 
no significant effect i.e. t=1.729, t=2.342 and t=2.210 when compared with the 
control 3.33+1.49. 
2.1.2 Fifth instar nymph (Table-1) 
Above mentioned concentrations were applied and continued on same 
replicate upto full mature fifth instar nymph. The average mortality of fifth instar 
nymph was obtained as 10.00+2.88, 11.66+1.66 and 16.66+4.40. All the 
treatments gave positive result although not so significant i.e. t= 1.781, 
t=2.291 and t=2.071 with respective concentrations, as compared to control 
1.66+1.66. 
Result presented in table-1 show that the average total mortality of 4**^  
and 5*^  instar nymph upto adult stage was 21.66% 24.99% and 43.32% 
against respective concentrations. The last concentration 0.04 was more 
effective than the first two doses (0.02 and 0.03%). Thus it could be concluded 
that higher concentration of Multineem 0.04% gives higher mortality when 
compared vwth the control (4.99%). 
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2.2. Effect on Longevity of 4'^  and 5*" Instar Nymph 
2.2.1. Fourth instar nymph (Table-1) 
The effect of different doses of Multineem viz., 0.02%, 0.03% and 
0.04% concentrations were recorded on the nymphal longevity 4*^  instar. The 
longevity of nymphal instar was prolonged as 131.33± 1.87, 133.33±2.20 and 
137.33±1.76 hours were recorded against respective concentrations. The 
longevity was greatly increased 137.33±1.76 hours in 0.04% concentrations. 
All the three concentrations show significant results t=3.635, t=3.583 and 
t=4.468. 0.04% concentration was found highly significant, when compared 
with the control (117.00±1.73). 
2.2.2 Fifth instar nymph (Table-1) 
The concentrations provided to 4**^  instar nymph were continued on the 
fifth instar nymph upto adult stage. The higher concentration proved highly 
effective and nymphal longevity was prolonged as 207.33±5.48 hours, 
215.00±6.11 hours, 220.00±7.23 hours against respective concentrations. 
However all the treatment gave good results but proved insignificant i.e. 
t=2.014, t=2.275 and t=2.333 as compared to the control 186.33+3.47. 
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2.3. Effect on Mated and Unmated Adult Longevity 
Newly emerged adults were reared normally. The treated and untreated 
adults were observed for longevity, fecundity and fertility. 
2.3.7 Mated Male (Table-2) 
The effect on the longevity of mated males following the application of 
different concentrations of Multineem 0.02%, 0.03% and 0.04% were 
recorded. The longevity was found reduced as 397.66+6.98 hours, 393.0+6.65 
and 390.66+6.38 hours with respective concentration. The result was however 
found insignificant statistically i.e. t=2.278, t=2.512 and t=2.646 as compared 
to control 424.66+2.02. 
2.3.2 Mated Female (Table-2) 
Following the application of 0.02%, 0.03% and 0.04% concentrations, 
longevity was recorded as 396.33 ± 6.69 hours, 391.00 ± 6.35 and 392.00 ± 
9.45 against respective concentrations. While 0.02% and 0.04% Multineem 
have no significant effect t=2.549 and t=2.386. However 0.03% concentration 
were found effective and significant t=2.767 when compared with the control 
(434.66 ± 3.52). 
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2.3.3 Unmated Male (Table-2) 
When Multineem i.e. 0.02%,0.03% and 0.04%, soacked cotton seed 
were provided to the 4'^ ^ and 5*^ instar nymph of D. koenigii upto pre-adult 
stage, the longevity of unmated male was recorded as 360.00 ±5.13 hours, 
356.66 ± 4.48 and 350.66 ± 4.05 hours against respective concentrations. 
While 0.04% was found significant (t=2.943) the concentrations 0.02% and 
0.03% although gave positive result but were statistically insignificant (t=2.552 
and t=2.721) when compared with the control (404.66 ± 6.74). 
2.3.4 Unmated Female (Table-2) 
The concentration of Multineem 0.02%, 0.03% and 0.04% was found 
effective on unmated female as the longevity observed was 370.33 ± 3.17 
hours, 364.66 ± 5.04 hours and 337.33 ± 16.29 hours against respective 
concentrations. However 0.02% and 0.03% of Multineem was found more 
effective and statistically significant t=3.581 and 3.352 whereas the 0.04% 
concentration gave good result but statistically insignificant (t=2.704) when 
compared with the control (422.33 ± 3.84 hours). 
2.4 Effect on Fecundity (Table-3) 
Different concentrations 0.02%, 0.03% and 0.04% of Multineem 
soacked cotton seed were provided to the 4* and 5"^  instar nymph of D. 
koenigii upto pre-adult stage. Each emerged adult female laid 60.66 ± 2.33, 
52.33 ± 1.45 and 39.00 ±1.15 eggs with respective concentration, which was 
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significantly lower than the control. Average number of eggs laid by untreated 
nymph was 115.66 ± 4.66. All the three concentrations were found very 
significant statistically (t=3.689, t=4.234 and t=4.776) with respective 
concentrations when compared with the control (115.66 ±4.66). 
2.5 Effect on Egg Ecloslon [Fertility] (Table-3) 
Fertility was observed less than the control. First concentration i.e. 
0.02% show reduced fertility (39.25 ± 4.62%) but was statistically significant 
(t=3.625). 
The concentrations 0.03% and 0.04% showed 32.55 ± 3.19% and 
18.76 ± 5.53% and both were statistically quite significant (t=4.422 and 
t=4.052) when compared with the control (85.91 ± 1.52%). 
2.6 Effect on Malformations (Table-3) 
The malformed adult developed due to abnormal moulting and other 
physiological disturbances. Fourth and fifth instar nymphs upto pre-adult stage 
were treated with different concentrations of Multineem i.e. 0.02%, 0.03% and 
0.04%. Malformed adults emerged from treated nymph were 11.01 ± 0.669%, 
7.02 ± 1.30% and 3.46 ± 0.968% with respective concentrations. However 
0.02% concentration was statistically significant (t=4,081) whereas 0.03% and 
0.04% concentration were insignificant statistically (t=2.432 and t=1.640) when 
compared with the control (1.45 ± 0.326%). 
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The affected nymphs were smaller in size. While partial emergence of 
adult was observed in some abnormal nymph. These adults could manage 
only partial emergence from nymphal stage and eventually died. The 
individuals were unable to shed their old cuticle and died. The adult 
deformities were seen in the form of reduced size having curled and crumpled 
wings. 
2.7 Effect on Adult Emergence {Table-4) 
When the concentrations of 0.02%, 0.03% and 0.04% Multineem 
soacked cotton seeds were provided to the 4*' and 5**^  instar nymph of D. 
koenigii upto pre-adult stage, average adult emergence was 78.33 ± 6.00%, 
75.00 ± 0.00% and 56.66 ± 7.26% against respective concentrations. The 
result obtained by application of 0.02% and 0.04% was found insignificant 
(t=1.801 and t=2.557) whereas, 0.03% concentration gave significant result 
(t=3.464) when compared with the control (95.00 ± 2.88). 
2.8 Effect on Pre-mating Period (Table-4) 
Fourth and fifth instar nymph of D. koenigii treated with different 
concentrations of Multineem viz., 0.02%, 0.03% and 0.04% showed an 
increase in the pre-mating period as 70.00 ± 2.88 hours, 77,33 ± 4.05 hours 
and 88.33 ± 6.06 hours. However the three treatments as above gave only 
statistically insignificant results (t=1.902, t=2.214 and t=2.525) when compared 
with the control (58.66 ± 2.40 hours). 
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2.9 Effect on Pre-oviposltion Period (Table-4) 
When 0.02%, 0.03% and 0.04% concentrations of Multineem soacked 
cotton seeds were offered to 4"^  and 5*^  instar nymph of D. koenigii, the pre-
oviposition period increased by 56.00+2.08 hours, 71.66±5.92 hours and 
82.00±4.16 hours with respective concentrations. Former concentrations i.e. 
0.02%, 0.03% were found statistically insignificant (t=2.380 and t=2.511) 
whereas, 0.04% treatment was statistically significant {t=3.275) when 
compared with the control (41.33+2.40). 
2.10 Effect on Oviposition Period (Table-4) 
The oviposition response of mated mature female D. koenigii against 
different concentrations of Multineem was studied. It was observed that with all 
the concentrations the oviposition of D. koenigii was affected as the total 
number of eggs laid by treated D. koenigii was much lower in comparison to 
the respective control. 
Observations were recorded on the oviposition period of bug treated 
with 0.02%, 0.03% and 0.04% concentrations. All doses caused an increase in 
the oviposition period as 77.66±1.45, 90.00±4.04 and 100.66±7.05 hours 
respectively. All treatments gave positive results but were statistically 
insignificant (t=2.577, t=2.713 and t=2.634) when compared with the control 
(65.33±1.76 hours). 
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2.11 Effect on Post-Oviposition Period (TabIe-4) 
The treated cotton seeds having above concentrations were provided to 
4**^  and 5*^  instar nymph of D. koenigii upto pre-adult stage and post-
oviposition period was found decreased to 180.66+4.48 hours 129.00±12.49 
hours and 87.33±1.45 hours by respective concentrations. In all the treatments 
i.e. 0.02%, 0.03% and 0.04% concentrations the post-oviposition period was 
found to be statistically significant (t=3.775, t=3.579 and t=6.924) when 
compared with the control 255.66±4.63 hours. With the above result it was 
very clear that 0.04% treated insects, post-oviposition was greatly reduced 
and was statistically highly significant (t=6.924). 
3 OBSERVATION AND RESULTS (TREATED WITH NEEMJEEVAN) 
A commercial formulation of neem i.e. Neemjeevan 0.3Ec, acted as an 
anti-feedant, repellent and growth disrupter against insects. The functional 
effect of Neemjeevan was evaluated against D. koenigii under laboratory 
conditions. Neemjeevan affected the nymphal stage and adult emergence in 
dose dependent manner. Neemjeevan reduced the nymphal growth and 
overall development, prolonged nymphal duration, resulting in the formation of 
deformed individuals. 
In the present study, effect of application of different concentrations viz., 
0.02%, 0.03% and 0.04% Neemjeevan was under taken. Through ingestion 
method treatment was made on the 4"^  and 5"^  instar nymph of D. koenigii. The 
result on, mortality, longevity of nymph, adult emergence, longevity of adults, 
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fertility, fecundity, malformations, pre-mating, pre-oviposition, oviposition and 
post-oviposition of D. koenigii was recorded. 
3.1 Effect on Mortality of 4^ *" and 5*" Instar Nymph 
The manifestation of abnormal moulting in terms of nymphal mortality, 
abnormal moulting and mortality were recorded with the all concentrations of 
Neemjeevan. 
3.1.1 Fourth Instar Nymph (Table-5) 
With the application of 0.02%, 0.03% and 0.04% of Neemjeevan, it was 
observed that average mortality was 6.66±1.66, 11.66±1.66 and 28.33±6.00 
with respective concentrations. Average mortality of three replicates was more 
than the untreated nymph. The doses gave positive results but were found 
statistically insignificant (t=1.351, t=2.138 and t=2.403) with respective 
concentrations when compared with the control (3.33+1.49). 
3.1.2 Fifth Instar Nymph (Table-5) 
The fourth instar treated replicates were continued upto pre-adult stage. 
Average mortality of fifth instar nymphs were 8.33±1.66, 6.66±1.66 and 
13.33±4.40 with the concentrations applied as above. When 0.02%, 0.03% 
and 0.04% concentrations of the application were tried, mortality of this instar 
remained statistically insignificant (t=1.861, t=1.612 and t=1.824) when 
compared with the control (1.66±1.66). 
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The total nymphal mortality of 4"^  and 5"^  instar nymphs were observed 
as 14.99%, 18.32% and 41.66%. 
3.2 Effect on Longevity of Fourth and Fifth Instar Nymph 
3.2.1 Fourth instar nymph (Table-5) 
Cotton seeds treated with 0.02%, 0.03% and 0.04% Neemjeevan 
concentrations were provided to fourth instar nymph. With the application of all 
these above concentrations the nymphal duration of fourth instar was found 
enhanced as 130.33 ± 0.881, 131.83 ± 3.00 and 136.83 ± 1.45 hours 
respectively. All the three concentrations were statistically significant (t=5.117, 
t=2.924 and t=4.864) when compared with the control (117.00±1.73 hours). 
With the concentration of 0.02% it was highly significant i.e. t=5.117. 
3.2.2 Fifth instar nymph (Table-5) 
Observations on the longevity of fifth instar nymph were made with 
different concentrations of Neemjeevan and the longevity of fifth instar nymph 
treated with 0.02%, 0.03% and 0.04% was recorded as 206.16 + 5.16, 214.00 
± 2.88 and 217.33 ± 4.33 hours. These result although positive but were not 
found significant statistically (t=1.993, t=2.743 and t=2.621) when compared 
with the control (186. 33 ± 3.47 hours). 
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3.3 Effect on Mated and Unmated Adult Longevity 
Different sub-lethal concentrations of Neemjeevan were used with 
Soacked Cotton seeds as provided to fourth and fifth instar nymph of D. 
koenigii individually in three replicates. Emerged adult were continued with 
feeding on soacked Cotton seeds and the longevity of treated and untreated 
adult was recorded. 
3.3.1 Mated Male (Table-6) 
0.02%, 0.03% and 0.04% treated Cotton seeds were provided to one 
day old fourth instar nymph of D. koenigii and continued upto fifth instar and 
longevity of emerged adult male was recorded. The adult male longevity was 
399.33±7.32 hours, 395.67±8.25 hours and 393.33±8.41 hours. These results 
were found statistically insignificant when compared with the control 
424.66±2.02. The t-test value of these treatments were (t=2.165, t=2.165 and 
t=2.210). 
3.3.2. Mated Female (Table-6) 
The longevity of mated female was recorded as 400.33±6.88, 
398.33±11.28 and 390.66±8.11 hours, with the applications of 0.02%, 0.03% 
and 0.04% concentrations of Neemjeevan respectively. All these three 
treatment gave insignificant result (1=2.389, t=2.060 and t=2.559) when 
compared with the control (434.66±3.59 hours). 
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3.3.3 Unmated Male (Table-6) 
Average longevity of unmated male was 364.00±4.58 hours, 
361.00±4.50 hours and 354.66±2.60 hours with the concentrations of 0.02%, 
0.03% and 0.04% of Neemjeevan. The treatment with 0.02% and 0.03% gave 
only statistically insignificant result (t=2.493 and t=2.592) when compared with 
the control (404.66± 6.74 hours). However with 0.04% the result were 
statistically significant when compared with control. 
3.3.4 Unmated Female (Table-6) 
When the concentrations of 0.02%, 0.03% and 0.04% of Neemjeevan 
treated Cotton seeds were provided to fourth instar nymph upto pre-adult 
stage, the longevity of unmated female was recorded as 373.00+2.88 hours, 
366.00±3.78 and 358.00±3.21 hours with respective concentrations of 
Neemjeevan when compared with the untreated female. The concentrations 
0.02%, 0.03% and 0.04% gave statistically significant result (t=3.563, t=3.576 
and t=3.973) when compared with the control (422.33±3.84 hours). 
3.4. Effect on Fecundity (Table-?) 
The fecundity of Fi generation was analysed and was found to be 
affected by the application of Neemjeevan with different concentrations viz., 
0.02%. 0.03% and 0.04%. Treated female laid 75.33±1.45, 60.33+2.33 and 
44.66±1.45 eggs which was much below the normal. The fecundity of 
emerged female treated insects when compared with the control 
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(115.66±4.66) gave statistically significant results (t=3.379, t=3.70 and 
t=4.483). Of all the concentrations, 0.04% was found highly significant when 
compared with the control. 
3.5 Effect on Egg Eclosion [Fertility] {Table-7) 
The fertility of the female emerged from the above treated nymphs were 
analysed as 56.05±3.97%, 43.42±8.10% and 30.74±5.40% with the 
concentrations of 0.02%, 0.03%o and 0.04% respectively. The concentrations 
of 0.02% and 0.04%) were found statistically significant i.e. t=3.067 and 
t=3.712 but 0.03%) was not found statistically significant although it gave 
positive results when compared with the control {85.91±1.52%o). 
3.6 Effect on Malformations (Table-7) 
Malformations of variable degrees were noted in the wings, legs and 
whole body of adults that emerged from the affected nymph with the doses of 
Neemjeevan. A large number of emerged adults were found having deformed 
wings. Neemjeevan concentrations i.e. 0.02%o, 0.03%) and 0.04%o resulted in 
noticeable malformation as 9.28±0.724%), 4.81±1.20%o and 2.98±0.733%). The 
treatment 0.02%) was statistically significant (t=3.594) however 0.03%o and 
0.04%o were not significant (t=1.952 and t=1.582) when compared with the 
control (1.45±0.326%o). Treated nymphs of D. koenigii either died within 16-28 
hours or changed into abnormal intermediates. 
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3.7 Effect on Adult Emergence (Table-8) 
When 0.02%, 0.03% and 0.04% treated cotton seeds were provided to 
D. Koenigii, the adult emergence was affected and was found to decrease i.e. 
85.00±2.88%, 81.66±1.66% and 58.33±10.13% with respective 
concentrations. However, all these three treatments were found statistically 
insignificant i.e. t=1.732, t=2.253 and t=2.208 respectively when compared 
with the control (95.00±2.88%). 
3.8 Effect on Pre-mating Period (TabIe-8) 
With the application of 0.02%, 0.03% and 0.04% Neemjeevan 
concentrations newly emerged females showed increased pre-mating period 
as 72.33±3.17 hours, 79.66±4.33 hours and 82.00±2.64 hours with respective 
concentrations. 0.02% and 0.03% treatments however, showed statistically no 
significant effect i.e. t=2.059 and t=2.324. But treatment with 0.04% was found 
to be effective and statistically significant (t=2.830) when compared with the 
control (58.66±2.40 hours). 
3.9 Effect on Pre-oviposition Period (Table-8) 
The pre-oviposition period of newly emerged females from 4"^  and 5*^  
instar nymph treated with 0.02%, 0.03% and 0.04% concentration of 
Neemjeevan were recorded as 62.33±2.90 hours, 74.00±5.19 hours and 
90.00±5.13 hours with respective concentrations. The treatment 0.02% and 
0.03% showed no significant result but treatment with 0.04% gave quite 
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significant result i.e. t=3.345. The t-test value of 0.02% and 0.03% were 
t=2.617 and t=2.728 when compared with the control i.e. 41.33±2.40 hours. 
3.10 Effect on Oviposition Period (Table-8) 
Female adults emerged from nymph which were fed on 0.02% 0.03% 
and 0.04% treated Neemjeevan cotton seed showed changed oviposition 
period. The oviposition period was 89.00±2.64 hours, 99.00+4.16 hours and 
106.33±4.63 hours with respective concentrations. All these three treatments 
showed statistically significant effect (t=3.049, t=3.137 and t=3.332) when 
compared with the control (65.33+1.76 hours). 
3.11 Effect on Post-oviposition Period {Tabie-8) 
The post-oviposition period of treated female was reduced remarkably 
as 166.66±8.81 hours, 132.33+9.33 hours and 64.00±15.94 hours with 
respective concentrations. All the treatments were found to be statistically 
significant (t=3.385, t=3.911 and t=4.016) when compared with the control 
(255.66±4.63 hours). 
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140 
Showing the no. of egg laid ( Fecundity), egg (Fertility) and malformations of 
D. koenigii treated with Neemjeevan 0.3Ec. 
ISFecundity •Fertility (°c) Dmalformations (%) 
0.02 0.03 0.04 
Concentrations 
control 
300 
250 
200 
150 
50 
Showing adult emergence, pre-mating, pre-oviposition, oviposition 
and post-oviposition D. koenigii treated with Neemjeevan 0.3Ec. 
Badult emergence Bpre-mating Opre-oviposition Doviposition •post-oviposition 
0.02 
81 66 79 66 
0.03 0.04 control 
Concentrations 
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CHAPTER - V 
DISCUSSION 
There are a lot of reports that Azadirachtin when applied topically 
prolongs nymphal period, arrest growth, development and causes nnortality 
(Koul, 1984 and Saradamma et al., 1993). The effects are attributed mainly 
due to Azadirachtin interference with endocrine system. Azadirachtin however, 
has no direct toxicity (Schlueter et al., 1985).The present study throws light on 
the eco-friendly insecticides, Multineem 8Ec and Neemjeevan 0.3Ec which 
showed encouraging results on the control of D. koenigii. The mortality, 
longevity, rate of reproduction, nymphal period, fertility, fecundity were greatly 
affected by the treatment with 0.02%, 0.03% and 0.04% concentrations of 
Multineem. The nymphal mortality with Multineem treatment was greatly 
increased as compared to control such as in fourth nymphal instar 
11.66+3.33%, 13.33+1.66% and 26.66+6.66% in fifth nymphal instar 
10.00+2.88%, 11.66+1.66% and 16.66+4.40% however total nymphal 
mortality of fourth and fifth instar was recorded as 21.66%, 24.99% and 
43.42% with respective concentration of Multineem. 
Similarly by the treatment with 0.02%, 0.03% and 0.04% of 
Neemjeevan showed mortality of fourth instar nymphs of D. koenigii as 
6.66+1.66%, 11.66+1.66% and 28.33+6.00% whereas, in fifth instar nymphs 
8.33+1.66%, 6.66+1.66% and 13.33+4.40%, therefore total mortality of 4'^ and 
5^ ^ instar nymphs was as 14.99%, 18.32% and 41.66% with the treatment of 
0.02%, 0.03% and 0.04% of Neemjeevan. With the increase in concentration, 
the mortality percentage also increased which means mortality is 
concentration dependent. In the present investigation, the laboratory results 
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were broadly in agreement with those reported by Saxena et al. (1981), 
Schmutterer et al. (1993), Agarwal and Mall (1988), Mikalajizak et al. (1989), 
Tanzubil & McCaffery (1990), Bhattal & Singh (1993), Ali Niazee et al. (1997), 
Srivastava et al. (1997), Ansari (2000) and Singh and Sagar (2001). Panday et 
al. (1987) reported that in Lipaphis erysimi (Kalt.) treated with Azadirachta 
indica mortality ranged from 53.33 to 60.00% at 0.5% concentration, 63.33 to 
80.00% at 1.0% concentration and 80.00 to 86.66% at 1.5% concentration. 
Similarly, Singh and Sagar (2001) reported that mortality in Aedes aegypti by 
the treatment of aqueous suspension of neem leaves (NLS) was 63.33% at 
250 ppm, 56.66% at 125 ppm, 53.33% at 62.5 ppm, 23.33% at 31.25 ppm, 
20.00% at 15.62 ppm and 13.33% at 7.81 ppm. 100% mortality was observed 
by Singh and Sagar by the treatment of neem seed kernel powder suspension 
(DNSKPS) at 250 ppm and 125 ppm concentrations. 
The longevity of 4'^ and 5'^  instar nymphs treated with 0.02%, 0.03% 
and 0.04% concentration of Multineem were observed. The 4**^  instar nymphal 
longevity was 131.31+1.87 hours, 133.33+2.20 hours and 137.33+1.76 hours 
whereas in 5'^  instar it was recorded as 207.33+5.48 hours, 215.00+6.11 
hours and 220.00+7.23 hours with the treatment of respective Multineem 
concentration. Application of 0.02%, 0.03% and 0.04% of Neemjeevan 
increased the longevity of 4*^  instar nymph as 130.33+0.881 hours, 
131.83+3.00 hours and 136.83+1.45 hours whereas, in 5"" instar it was 
206.16+5.16 hours, 214.00+2.88 hours and 217.33+4.33 hours respectively 
with respective concentrations. Results obtained showed that increase in 
' (• •'.• ^ • 5 5 
> I • . - O (>< 2 0 - 7 / ' «, 
concentration of both insecticides increased the longevity. Above investigation 
are in agreement with those of Koul, 1984 who reported the increase in 
nymynal longevity with the increment of similar concentration in case of Red 
cotton, which is also in line with the findings of Saradamma et al; 1993 in case 
of D. cingulatus. 
Impact of various concentrations of Multineem 0.02%, 0.03% and 
0.04% on the different aspects of adult longevity varied from 424.66+2.02 to 
397.66 hours in case of mated male, 434.66+3.52 to 396.33+6.69 hours at 
0.02% concentration. At 0.03% and 0.04% concentration adult longevity of 
mated male was 393.00+6.65 hours and 390.66+6.38 hours respectively. 
Whereas, in mated female at 0.03% and 0,04% it was 391.00+6.35 hours and 
392.00+9.45 hours respectively. However the longevity of unmated adult male 
was noted as 360.00+5.13 hours, 356.66+4.48 hours and 350.66+4.05 hours 
at respective concentration. Whereas longevity of unmated female as 
370.33+3.17 hours, 364.66+5.04 hours and 337.33+16.29 hours which is 
greatly reduced as compared to control (422.33+3.84). Present study are 
broadly in conformity with those reported by Saradamma et al. (1993) and 
Jeyabalan and Morgan (1997). 
In present study it is noted that neem products not only affected 
mortality and longevity but also fecundity. Multineem concentrations (0.02%, 
0.03% and 0.04%) and Neemjeevan concentrations greatly affected the 
fecundity which was 60.66+2.33, 52.33+1.45, 39.00+1.15 and 75.33+1.45, 
60.33+2.33, 44.66+1.45 respectively when compared with the control, 
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CHAPTER - VI 
SUMMARY 
1. Two commercially available neem formulations Multineem 8Ec and 
Neemjeevan 0.3Ec were evaluated by ingestion method with different 
concentrations i.e. 0.02%, 0.03% and 0.04% respectively with cotton 
seeds for biological activity against Dysdercus koenigii F. 
2. Multineem was highly toxic and Neemjeevan also proved toxic but less 
effective than Multineem when compared with the control against 
different biological parameters of D. koenigii under laboratory condition. 
3. The observation on mortality, longevity of nymph and adults, adult 
emergence, fertility and fecundity, adult malformation, pre-oviposition, 
oviposition and post-oviposition have been recorded. 
Multineem treated 
4. Different concentration of 0.02%, 0.03% and 0.04% Multineem were 
used with cotton seed against one day old fourth instar nymph upto the 
pre-adult stage. 
5. The total average mortality of fourth and fifth instar nymph was 21.66%, 
24.99% and 43.32% against respective concentrations. The last 
concentration 0.04% were more effective than 0.02% and 0.03% when 
compared with the control (4.99%). 
6. Fourth instar nymphs increased longevity as 131.33±1.87, 133.33±2.20 
and 137.33±1.76 hours against respective concentrations when 
compared with the control (117.00±1.73 hours). 
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7. Fifth instar nymphs also showed prolonged longevity as 207.33±5.48, 
215.00±6.11 and 220.00±7.32 hours against respective concentrations 
when compared with the control (186.33±3.47 hours). 
8. Mated and unmated adult longevity was affected and considerably 
reduced as compared to control. The higher concentrations proved 
more effective. 
9. Multineem treated adult laid average of 60.66±2.33, 52.33±1.45 and 
39.00±1.15 eggs with respective concentrations when compared with 
the control (115.66±4.44). 
10. The average fertility was 39.25±4.62, 32.55±3.19 and 18.76±5.53% 
against respective concentrations when compared with the control 
(85.91±1.52%). 
11. Malformed adults emerged from treated nymphs were 11.01±0.669, 
7.02±1.30 and 3.46±0.968% with respective treatment when compared 
with the control (1.45+0,326%). 
12. The adult emergence was 78.33±6.00, 75.00±0.00 and 56.66±7.26% 
against respective treatment. The result of 0.03% treatment was found 
significant when compared with the control (95.00±2.88%). 
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13. The pre-mating period increased to 70.00±2.88, 77.33±4.05 and 
88.33±6.06 hours respectively when compared with the control 
(58.66±2.40 hours). 
14. The pre-oviposition period increased as 56.00+2.08, 71.66±5.92 and 
82.00±4.16 hours respectively, when compared with the control 
(41.33±2.40 hours). 
15. The oviposition period also increased as 77.66±1.45, 90.00±4.04 and 
100.66±7.05 hours with the respective treatments when compared with 
the control (65.33±1.76 hours). 
16. Post-oviposition period was reduced as 180.66±4.48, 129.00±12.49 
and 87.33±1.45 hours. The results were highly significant when 
compared with the control (255.66±4.63). 
Neemjeevan Treated 
17. In the present study, effect of different concentrations of Neemjeevan 
0.3EC viz., 0.02%, 0.03% and 0.04% was studied. 
18. The total nymphal mortality of fourth and fifth Instar nymph treated with 
selected concentration of Neemjeevan were as 14.99, 18.32 and 
41.66% when compared with the control (4.99%). 
19. The fourth instar nymphal duration considerably increased as 
130.33±0.881, 131.83±3.00 and 136.83±1.45 and fifth nymphal instar 
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duration was 206.16±5.16, 214.00±2.88 and 217.33±4.33 hours with 
respective concentrations when compared with the control i.e. 
117.00±1.73 and 186.33±3.47 hours, respectively. 
20. Longevity of mated and unmated adult emerged from nymphs treated 
with different concentrations was considerably reduced. The higher 
concentration was found statistically significant as compared to control. 
21. The fecundity of emerged female from treated nymph was found 
reduced being statistically significant when compared with the control. 
22. The average fertility was reduced as 56.05+3.97, 43.42+8.10 and 
30.74+5.40% and was found statistically significant as compared to 
control. 
23. Malformed adults showed on increase as 9.28+0.724, 4.81+1.20 and 
2.98+0.733 respectively as compared to control (1.45+0.326). 
24. Adult emergence was reduced as 85.00+2.88, 81.66+1.66 and 
58.33+10.13% respectively when compared to control (95.00+2.88%). 
25. Pre-mating, oviposition and pre-oviposition period increased as 
compared to control. 
26. Post-oviposition period was greatly reduced and statistically highly 
significant when compared with the control. 
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